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(54) WOIM *J£I31 ^£121 HIS g?a 



e §i§8 9uoim 6!£i?i ^aaisi as ^aoii as ass. sen ttuawit ?i#eioiu a 

as § ?iC2i gsste sa£g jiiss ^ei^i- sjjkji s>fe sg?2i g^sa a^isi n&g §g 

OIQ. 

a at 93 uiasj 31*01 xnasm y£i #§$£ioi 2ifc gssti ^ei^isF ssg°§ hiss g 

£0|E £J£l91g S§Sj2£ A1S8101 TEOSM gj$ 3K>S8H- ilE^ ^§A|gJS^W ^ 

StH(Stober) &S2I 3§l ^*?813. agf§1 33121 S§ «jg A1g813. E1SSSI £l£E£tt| 

gjgfe 33121 gins asstoi. asm §eh°i agfgf 33121 fis :HtJ3ig ^eie aioi 

ffl2| HSM 2Dfg? 4> 2Ja. X1^2| BhEfll g§2| gfi»2|- S DISS WE Alg 3^& 

£191 aiSSIt SBI fllStNHI HQ. 

£ ug8 oia© ifsspi fl»oi bun^i 31301 x-jgoHi uei asaaoi o( b g« 6H 

£1 1S0IEM SgSjES Af#613| ?lef 3xH£l J»3S 3i£! a»SS SIMM SoHAH ^slfe 331 
2| ^£|91 °jX1§ J||£§1 as, ^£|3f gjJi gtfOHB ^38011 AH g£ *l&813 H31JIIS Alg 

ff ? 21BS 9»B|313S TIM fllOIH BEJgOII Mil ^ <yfe ^£131 ££H£IB 3||£8tte gJgJB xH 
SI81SQ. 



£7* 



9 AM 



£031 &&& g& 

E 18 «§aiS A1S81XI 818 il^2§ HI ^£191 2JX1. 

E 2fe S*|£IB 81X1 818 1S8H 8JX12J gi§ §21, E 2(a)21 2(b)fe SSIBIB 81X| 813 SOU 



StfAl2! S£oH ££131 2J»SH. £ 2(c)2l 2(d)b 2*l£ll 81X1 &3 a§AI2] gg8H ^£131 gjXI. 

£ 38 mwm assH g£i3i sxisi a& y§ gai, e 3(a)b &x-\s.\m e ? eoii g^Ai?j 
±J£i?i e 3(b)b axnej* §j * ssaisj gssH au^t sin. 

E 4b 81X1 g^OlE ^£1311 g§ Sj°S A|g§[ gJXf gg y§ §2} £ 4 ( a )i= * 

Sffljss M§a ssoie *j£i^ (Ludox as-40). e 4(b)fe ssajos ^gg ss'oie «sj9khi 

TEOS 180mlg £SA|3| 4'£I3I- 2JXI. E 4(c)b TEOS 120mlS £SA|31 flisef >y£| 
31 8I». 

E 5b 2xH£l8 ft SSOIE *i£|3|§ g§ Sjo^ Atg& o, Xf aa> £ 5(a)fe TE0S 

'80m II VWMdi 8I». E 5(b)b TEOS 120mlM ?3|5|os Xil£& ±J£|3| gj 

E 68 m?\Ti\°\ 2 a CHI Off ^£15 fllOllH SS2| HIX E 6(a)b 

Monoethanolan)ine2| gEOll d>S 2QI^E2| £Sf. E 6(b)b TMAH2I gEOll IDS S0H*£2J Ssf, 

E 78 S3*»m AfgofOI HI5& ^£|3( ££H£|« AlgSIOl 2!0J& 4!£lb *H0|S|°| 20^£2| S&E 
2| UEjyt J2£, E 7(a)fe SRAGM 4!£|^ *Bf£|. E 7(b)b SRLG. E 7(c)b SRMixM *J£|3I- 

*£i£is e sas uayt soici. 



Si? 

^e/b «' j ^0/2/ g^/ii 

e ^98 noun sbi&is ^£i3i aeiEig is ^goii a& sen &aiismi8 3i&goiu s 
g 31521 gfgog a | Sg otx\D\ at e^°i gf?si^a 33121 gg 

JHgAigj ggae ^£i3i axis as?«2g e shoiei saigg *Jdi5H *aai2i ms^aoii a» a 

BD\2i S.gm 3>b g|» £#3118 SfOH. §f21A1|£|°^. Eg, ojotg ME = D „o a 

sokm sgsu aoi n ^asigi s^nixpi oh? g3, pjssoi ^8 e^ait aef*i xi 
3i2j msoie ggoi easicife §§s si^i ineoii. ^ /n-^ nra 3^121 s^m Bi\mkm 
axmisoii a?8 2 ; ?3^ asa3 aa. 

s^lXHS gSOIIAH S8 5!SiE|0IX|3 &8 ^1S8 D«ff3«0fl/rf sfifsj a^goi flO) 

U3. gCHSIES ^8 2S8E0)|AHE ^8 HlS^^lg §§i g>8Q. 

iriygjOII ojg EHS£K))ia!SM4l£|3||0|s(tetraethylorthosllicate : OlSf TE0S)2| gftttSe AfgElte 
# Eb 33121 *0HO|| D>£fAH B!»ffa. gJ^^E^ ^4DH« Algg S8 gJW^2| g&SDb 3xh§! 

3 if&^ssi ioi sssdi, a3i*oH (eg g^EL|o^ ab aauo^jsi AF©Aioiibr =?S2| a»» 

HI53D. 

--^i 0IS8KM ?S 2J»M 9?b 31521 BJ8 BJ^WSOII 2|oH ^SBOi^ S 

Q. ^MtH(Stober) g8 93| S9|7|8fO0/c| gOHOil EI|S»tt^AI4ie||ej(tetraalkoxlsllane)« § 

a 3f^s5H si efgg Aia 33121 ?t g. xt g fl | £S faa ((j. coi. & mtf. 

Sci. 26, 26-92 (1968)). 3&U, 01 gfSCHI 2|8H ?«2J tt£|^ gJ»M2| §8 ?3||bS0| U8 

kfEDj. ygg°! TEOS ((Si(0QH).)2| 3^01 0H8 33f£J B§g 3H|3 &3| me OK 6f2J2j ggOl 
3i2| S3^sm, El a»£Ai 2^g Eb ^gg g2| fll&^oj A|g£|3 BQ. 

^MtH(Stober) g2| 3^ 0|#S 0IBH& BfgOII CH& aiS£f&^AI4ieiie!2| gE2| S2I gE &SU 
0F2I gE. £[g8E g2| DH8 D^el ^4011 2|& SlfgOl 2^33 2iCI. 

S3-M(Bogush) g8 3|g2| ^SW(Stober )S0| ^£|3| °}X\m (seed)S Algol 01 TEOSS 1\ 

4«S8H. Stjygg S5H 41 £131 SJXIB SSAI3I3 feSbQI, Qgf& gE2| TEOS &SL| 

ok mm Aige e>gg ^shah a* e^g§ gE& ejif33i2i g&s^gs aiAiwao (j 

Non-Cryst. Solids. 104. 95-106 (1988)). 

ES. 30im!(Coenen) g8 SSOIE g£|9KLudox AS-40)S iljog AlgSIOI Ma 3gE2| 2fl 

e 33i2i ui\3i sxgmm assiaQ (j. coi. & mtf. sci.. 124. 104-110 (1988)). 

3&u. oiaie ^iss Afgsioi asef an2i a»2i gE3i ypb §21 goHs srssoi m 

g23| (fflgOII ^geMgOII DAI gtf AI310f&Cfb 8 3U|2| gfllgOl ^goh^l8D 

6JB. eXH ggsfSOl y£| Alg£|b S'Saog ==x (Ludox)£ | go o,^ gj^ f gonni LH2| 

21 OH 8 ^8 ^£191 gj»S ?SSO| S(3. ifgog fl | 5a gl^&Oil UloH gCH2|ES 8J»S2| 3 
3121 bS3l BD. E§1. 3|gS2S fll^g @^6H ^£|3|2| S8E ^A| CH^g gjxl £JS£, a3 ^ f 
40nin 0|§|2| 33|£| a 8 33|gS# S>X|0| 8JJ|2| f EH3I S^S|5lDb BSS 31X13 S!Q 



010)1 g gJgttgg ^1S£| B§21 £013 gjSfb 33121 9btf 4!EI5>I gJXIg ?| 

of 01 2?* ^Jlf . 31521 gSStg ggoH 4IEI3I2I SS0IE 4IEI3I2I &g 33ISI 4! 

£131 °JXHs S!E£ AlgolOl i'JSI S6H gUQgg&SS AI3IH. 0l(DI *>!E£ AlSSIb 41 £1 
31 gJXISPJ HE SSe 9I5HAH >|Xlb £!x|E| 2fg2f °UIM ^lOlffl e!0KHI Algl? 4 

*£HEI 3f§S 3i3 SHOUT) SEI4J§ ±J£|3I ££)EIS fll££ ^ Sib &gj§ gJOHJin b i>3§ gg 

IrEIAH. g =»b blI13 3(2) 01 y£| ^gsiao) Sb «£6H 4IEI3I2I SSg2§ 

fllSS S^OIE 4'EI3I» 2§s«E£ AlgslOj TE0SS SHi 3|^b6H- ^gS SI231 2§fA|gJ 

SSW ASm(Stober) &B°| 2§§ =§*sm. agJSf 33|2| gg Sjg AIS8I0I &fSS£l gfs Si 

uesam sisib a?i2i 4!Ei3i ejus aissioi, asm sehpj ag?& 33121- spj ^a?n 2b ai 
ae $noirn2i aas son? 4 an, »^si 41x11 ejsai =§21 sa,>*i 01312! eo>ssofl£ ais 
3ffee ^ ai3h #£idii *ii£sffe gfsi mguoii aa. 

b 0|£)& =2j§ »416f3| ?|SI0| til 33 31301 310812 ti£| ggSfHOI Sib lboH ^E.|3h 

21 ssoiem gssjog Afgg^i a»ei j^aoii 2ish xiise 4!£i3i a» s6?dh« ussm/h 
as xi&sm §3mia wse ? aee ^jiei^gg ^3 ^oim mz\&m ai§i * sib ±J£i3r 



oisK s gfgs *issm» eta. 

b sss gbSH 4!£i3r ansi ssoie Mm mum Aigsm. teosm a^ais stoi 

3)4>boH • 45* ^SS S6HAH ?|}2| 381 S 33121 ^£191- gJXf «, TE0S2F S2| Pf^goH • 

mm hmm ^^aim§§ 3i»ah mz\& ^ioim°j aof 91 seaoii Afsa 4= sib ^£i?f abieis 
ni£s*b erejon ae 3301a. 

S^oH 3^ HS0IIAH ySOl aOILMI £l°£ °J^°| 3£^| DH^ feSDl, ?g 83822 

fll^ab MSOIE 3? «A| 2.2 g/nK g, ^£IE Sf^OIH S^XHB Afg 

B ^f^boH ■ ^gg «Jg£g HI^E! 4!EI9f 8J»2| ^£ (1.8 - 1.6 g/ml)Sa feOf 2261 ^SS 

BO. aaAH, 4l£lb «0IU2| 9jQf g§0|| AhSl §^ 6fCH3|oS feS 3|?ys| BDJ ^ss 
Sa 4= SID. aaAH. 2ir& 4!Eie ^=Af0|E AJ#& ^h^boH- ^Sif e.'§2g fll^S 

^£l?f 2il.m ^'£lb 9||0lffl°| 2D) SS0II Mg8PI ?|5HAHb 2JWM0I 22e! 3*£H °xH£| 

Ifioia. 

b SfgOIIAHb DhOia^OlE) 0|8f£| ?S ^£|3f£| MZM ^5|2S 81HS feg pHOIIAH 4S6H 
OtSPI OieOil. TE0S2I ^^b6H2| ^§&e.ig21 £|feQ| 01 B3||2| ^£15! Of EH 

2f »a. 



SUOCjH,^ + 4H 2 0 2 Si(OII),, + 4C 2 H,OH 
Si(OH)j 2 SlOj + 2HjO 

SboH MZ\3\m S§ 8 -!|2f AfSff ^bSH fel£|5f°l fe£2| 2J»^§ g}§OI| S^OIofe TE0S2J & 

Hi S§^2£ Af§flb IboH 4J£l3f°| b<yS0l Slg^o^ wq) MeJid[ oj W o| e o^ 3 

3iss. bs son seet ^^i @a. b isoiiAib mmm&2.s. n\z& m&3\ axis 

0IIOIS4I OX-50 (Degussa Co.)S Al§8iaa. 

¥d «M5H ^£131 EJXIS SW40II S^AIgja. OlttH. SboH 4J£|3I 2JXIM0I ^J|| SbSI 

b6?aXI °JXIS37|£| gxiSPI QHSOII tb& 2xH£|» ^0)1 &§§ ^?S8lb 201 S^^IOI 

a. 

SXHEI gfS2g §b6H 4i£|3f gUH g0|| b^A|3|Jl ii??J0||AH §1 3£ SAia §9i 01 
? 331 SSS gJXISs SSAILI^. &#2H°J§» SEI8J0I XieSLIOI Stt(ball mill; X|»=0.5mm) 
21 *101 HOIS4IOI9I (Paint Shaker)! AIS8I0I 2f 3-5AI2!. bl^sj s^lb? 4AI2} ^gSIJfl J2 
Bf»OI SME lb5H ^£131 EJJIg BUffa. S»£ia OX-50 b^4=§5i|8 SSIttS Algol 

01 8J» ;H?HS S01E£lb ^LlJflOlfi (Sonication) »£IS 10bOIIA| 30b. bl^5| 8l?||b 25b (HI AH 

30b §E 4»a&a. 

01 61 » a§«!|2| axHEI^gg SoHAH §^40)1 J2s^)| «- 3 H oj^oj 

0.002-0. 2g/ml ^XISIIl, SboH 4I£I3| 4§5H£j «n|o, of 4HH o| ^ 3 s S a 0f) ^ AfgSIb 

201 bfsaisfa. §0H£b oiisaas. oiia&as. ss&g. ^&sss ai§ g ^ ane?. on 
a»a§i Aissib 201 its §^5{8ia. 

S0H2J oiia^sgs oi£i an ussi aissioj 8ei 25°cs nss ? belio^m %j\ 

8101 pHM 5{ 11-11.521 S9|?| E|ES pgoil 0|£| SfAH AH^& 8rB2S S^EIS §b8H 41 £1 

3IS £8tfi ^§5!js 3ISII! a§2|2£ TE0S1 SboH 4!£l?l2f£| SbPI 1-2 §E £|E^ S3I8I01 
SAIZf y§g 4!£I9I gjAlB fiSAIZJa. OlttH TE0S2J ^°jb &goi 2= ^oi 5f01E g^pj 



¥ a ihxi ah gon uvoi ^asib 3301 ch^ sub 331a ^ bof an* 4= siueoi. b§ 

ESOU ££143 (salisic acid)2| gE3| Li? £01X1 Hiiab 238 si 3 an S§i 2=311 
9|6«AHb £|3iab TE0S2I §f§ 33 SOIb 3301 bfg5> g[Q. gg8H 3 £191* 3§ ««og § lb 2J» 
S§Si S6HAH as gg ?sl 2f 2 -3UH SgAlif 4 SXI. 

S£0|E *J£|31* 33 Algt? 3?. *£0IE ±J£|3I a XI a gEa aXISS BSWI 30161b 

TE0S2I £2 S|2£ AlgBb §e.0IE 3£l3ia StfgOl aXI S3 BSS goH ilS3E£ 201 

xib *!£i3i ana agfii 33i. a^iss, ?a soil ssb ass ?3« ea. g ^soiiAHfe 

CHH32 3giia *£OIE 3£I312 ^=2(Ludox AS-40: Oupont Co.)* AlgSISSa. 

°<y 5»^a #soie an* si?4oii si^jai^d. oidh, msoie *J£i3i angoi gai §b 
si b3axi 8?2 ans»i£i gn&!3i rasoii ses 2xH£i* e ?oii bss 4gsib 201 14=101 

D. *£OIE 3£l3lb SOII 0101 StfSIOI &b !EHS S£S SboH 3£|310ll OloHA-i ^Cfl5j°§ g 
3301 §2S£ 2xH£| &g£Sfe 3S0IE ^£191 g°!jg §#4=. I -2bH 3E. digs" SI 311 b 2f 
1.67UHS tl^Slfe 20| S2I30IP. EB. SH4S AlgSIOI §131? OH. SS!3|*! BS§?a 32* B| 
31 9I6HAH BELIO! 4g2«S SSOIE AJ£|31 ge»a 5-10 vol%, HI&S| 81311b a 6.7 vol% §E=. 
§31oH4b 201 dlS36ia. 

331 a SOI fi|*|€! S=.0|E 3£I9I S34§2!jg 2§li AlgSIOI a XI 3H3HS g(HE£lb 2LI31I0I 
(Sonication) nail S{ lOgOIIAH 30S. dlS3 61311b 2f 20bOIIAH 25S §E 4SBa. 01 BIB 3 
3 ««a S*l£l^gg §611 AH g#4(HI 2=3|| S6»B SSOIE 3 £131 ana fe£i 33 sho^ Alg 

612 ssoie 3£i9i 4ge!ja ¥nia a 4 bHa sii bs §ohs ngeib 201 diB^eia. 

gOHSb OHlgfSg, 0II1&3S, HSBS. ¥B» §1 E¥ A|g ft- 4 21X12. .0011 81388 AIS 

Sib 201 313 22^0101. gDH2! 01 £1 B?g3|0|| ^3 Algol 01 8E§ 25°C£ 

* 8SLI0I4B S3I8IOI pH# 2f 11-11.53 9^131 g£S & q§, g^gf gfgog 2 XH £| 
9 SSOIE ^£|3IS Slf^ 4^5!!^ 3I6II2 i|#=!Eg TEOSS ggoH ^£13133 SUI31 1-2 §E 
£|E^ S31SI01 aj 8AI2I fi}§S AI31 ^£191 ginfi 33 AI21D. 01 OH TEOSa 4 El 8 SSOII E¥ 4 
SI 81 04 E 3 XI Pi . ? gj LHXI All BOII UbCH 4gJ8lb 2 CH^ 33ia ^£131 gjng gg 4 

SIEOI. B§ £§011 **£l<N<y (salisic acid)a bE3| LH9 ^0111 SI slab ^3s SfI2 g|X| 33s 
32=311 8131 ?|6HAHb §31Sb TEOSa gfS 3§ SOIb 201 tllgfSjSIP. 0|g3H g^OlE ^£|3H 
33 SJES 81b an 33Ss S6HAH SIS S§« 2f 3-5UH &3AIS 4 SID. 

iigs ngsioi gins ms.smm s? ana bE3i ycib 321 sohs ^agoi nsa3i cms 
011 4g5H3on anss ciai b<y Ai3ioiscib ¥ 3ixia saisoi aa»3iao. s ^soimb oibh 

2! SXHISS 6HS5I3I ?| SHAH H°} mWl 3x| (Vacuum evaporator )a §!3M£I3IS Algol 01 gDHS 0)1 & 

s oil ah 4ge«3°g xi&sisd. ^a s^^a an§8 □ 33i3i g^isn?, an^ji£ia gs 
oi 2fzj iiomn sigg afgj « ^ sissa. ^si, 3a §m spj phm ^xioi3i ?ish a3isje &s 

U0I3I 33^ XII 3i=j 2s pH &s\m S3H ^9JS 4 2!2JbQI, an^a §03|5| Bft^S SXI81H 
gag ^X|8I3| ?|6HAHb pHa #X|3| 1430IP. [E1£IAH an 33 Bg ? gDHM ttSSOIlAI 
XI&SI3I aaS^ AlOllb Xl^2|0£ pH31 3 51 SI XI S£i, II 0)1 5-10 m«a 3SLIOI4 

i §3i& 4§9!iM gSoH^oi s^^soiiAHa ssia ana gsg 3xi3ioioi&Q. 

» tt9(HI Alga 0 Df xf X)fe 4 - 5 - 6 - mm asgbipj LogitechAia Precision Lapping & 
Polishing Machine El 1 PM5SAH 3dlb 3311 ^Hl 20131 tf^SIb fix! PiDia 911 01 SI 3H£IO| H 6£H 
£1 §e3x|S 0| ¥01X1 SiCI. 

an 201b 2D13I ^3 81b ¥SES 6£H£I 333xia ScllOie, HHE SCItfCHS ?330l 

saioie 91011b 0oiai ^loiBia a^ab shes ¥*i8ioi. nHEb asa 3ig§ 31x12 &b 
sa^aiBES ?3aoi sua. noE scidCHb 3ii^ab Solon a sii ^^sib eh esi oisa. flJIEa 

fiaoil A|g@ ir£H£ia BHEa 3§s X1l3H8lbQI AlgaOI. S£|b|yg ^g0H5! M£H^| SEHS 301 

act. bhe sciaoib 2oi3i g^rjHoia Aigam. iHEa sim\ saioo siss 3isi2ah seta, s 
oiih 3H£ioib ^eiipjsiia ^is ^soHxioi. soma 3^ as if*f« 916101 3H£ioia aes ssioi 

E§m 311? 4 21311 ^3301 Ha. 20U| 9||0|1HOII 3|6HXIb 81S8 3H£I01 91011 ¥311 01 go 101 

3I6HXI01. Aig^ ^loiiHb (100) aaa 4gjxia soiitioia. 201 son xhi3h^em xh3|9I6h 

^lOlffla ?3)IS *SS ^. ^lOIIHa aSOII ^XH81b an (particle)S HI31313| 9|6H SCKstandard 
cleaning 1: NH 4 0H:H,0 ? :H ? 0(1M:10)) xH£IS 812 SH4S A||«IBa. A||Sj gl ^|0|]H°| 251 gf 
XI813I 9I6H Dl waterOII SflSO. 

EB. g ^SOIIAH A1g@ 81 » 301 lEb RodelAia Suba 600S Alg6l°ia. AISS g3l SOII HHE 
a SES 301C0I3ES 9i§§IAI3|01. EHEa AllSjS 91 5H IIHE gjCI<30HS 01 g 81 01 HHEg Ef^SH 4 
3 «Sb8l 5jAi SD. IB McllOl^a SI^S 9i§s1 A|3|3| 9I6H 30b ^ aSAI2!D. I£°l SE. S 

aioisa aaoi eisa ? aisi sasasn. Ai@g 20131011 3a sib saichi 201 dheoii 

s£H£IM S28101 21 §22810)1 AH 201* SBa. 201 ? ^lOlffl* Alls) §13 1 91 6H §II4£ 
2018101. SC1 XH£IS 6101 SfiaXIM X1I3HBD. 20131 gb» IHOia DHEa SaS3g 1b^ 2!9A| 

€ja. 

S ^ SOU AH 33 AlgSIOH XII 23 ^£|31 ^£H£lb 911 OIIH 3H£! a21=!E^ X1I3H61 

b 201 ?a 3ft£ 9H0IIH fiSa SBEb Sf 40 - 60 A §Ea &PJs a? 61 01 ?a 3g S3! S{E 
b XII 3HS( removal rate). ^ flIOIffl H20I gOILI ai5!2£ ?10|»EU31 BD. [I1£IAH. S ^SOil 
AHb S#B ^b6H 4I£|9ia SSOIE 3 £131* 33^E£ 61b axi33 BgS S8101 XII 23 3£l 
31 ^£H£IOII 201^2X112 EI|M£10I|B| &ELIS SIOIE^AIOIE (Tetramethyl ammonium hydroxide : 01 
81 TMAH) a EEOIIBS012 (Monoethanolamlne)l S3I8101 ^£ie 3I0IIH 201g 3£l?1 ^£)£IS XII 



2»«D. 01 01 §3l£lb PJOr *Slb OlSfl (TMAH. Monoethanolamine §)S AlgoHAH pH £121 1 
A| CHI tf3X|| §2| S}^§ SAIOil 4 SID. 

0181 ^ A| OtIS 88(01 S gtSs g All 81 SSStP. 3EHU OIS tfAIOIIb S iS§ g All 81 flg8t?l ?| 
S 2!2£ XllSSJb 3tt » B tfg2| 3£I2?I31 OISOII 2I5H SS£lb 28 OMJD. 



<^aimi 1 > ggsH ^£i?f£i aaai aaa ss 

SgoH 6JEI3I9J OIICHS^ OX-50S SS SjES A|g§! gJXrSS 61 SMI At. SS®! 2JXI2J SXISI 321 
• &01M3I ?|5HAH S»£IS §r 3 ¥21 81 XI SS b|3SI2J3, SS EtSgS] 0I239J 

OIIS UEUHHO. 01*311 W£H B3I2J 2XHEIS 31*1 HI 5 9 SS«!s A|g§! SJXISS 6ISIS H 1uU 
US £SES 4 §5123. 0IH31I Hl££ *i£|31 gJXHI AlgSIOI 3I0IIH S£I4J 61 SOU AIS8121 
□ . 

§&^°S 2 - 3AI21 01 LHOII CH¥§2| gJXtSS 6} SOI 01 ¥01X1X12? 8AI2J SPJ2| AlZJSEf BJ 

SS AISQ. 01*311 fll 5@ 6JEI31 SXrSS E 221 E 3011 S§ ■! £JXI21 2JXI S§ gig *2| 41 £1 

3i guts B»ei s • ?s ^gsioi turn uauiao. £ 221 e 321 s^oiiah m 4= asoi. ssieis 
8ixi &s axia axiais 3121 3x121 an® ssroi xiois soim. ss &ss 3H& sis 

&JXr2J 3312 331 gSOll gfiS 988 01X13 °iSS 8t 4 SICK 01 b S &SOIIAH JHAIS! SflBI 
gJS(Xr$? SS. £SIU XI E|. 3 9101 2|ff S±H)0| fiD 381 & SJXI SS &50I OH? SISigll S 
Ol^b 31 01 Of. 



<3 2 > MVlim SS Algg! gJXI &H 



Al§9 £S 





P^E(M) 


Aerosil OX-50 


0,70 


TE0S(Aldlich98%) 


4.28 


H20(dist i Med water) 


0.14 


EtOH(S»S«) 


28.6 


NH40H(11.4M) 


10.1 



<61A|0|| 2 > g^0|E 6IEI3IM Sib SXrSS 

3IS2J SgSI3 SSOIE 6IEJ3r S°| 8rU2! AS-4021 S? gjXI2| S3 XI §01 Sf I8nm g£2| 

33IS 31XICH arZffil &JXI33I M£i £i=Cr. SSOIE 6JEI3I (Colloidal silica)B SS «!2£ A| 
§8101 EJXrM S&AI2J 3821 fumed silica* SS AlS&h 3? g§ d 1 2 61 Oi QS2| a 3011 

uejy ss°s ejxrss umm 4»»8fa2oi. axfS2i ss e?g s^e e 5011 ueilhhq. 

SEfi. SS«!2I S*l£l S-JHm Sf 01 8131 ?|5HAH E 4011 3XHEIM 31x|X| SS SjM AIS& gJXr S 

s &r§2i gum em u&macf. 

AS-408 20nm Qie}2| 33IM 3IXIbdl(E 4(a)). E 42r E 501IAH S 4 Si^OI 
TE0S2I 3r^bSH2r ^glf ffi§§ S& gJXrSSS S6H °4 40nm §£S 3X1331 31 SS3ISE0I. gjXI 
331 ^S3| CH^ e^'oHSee » 4 ?iCf. 

3EHU. flqsi ^E3| feOlg^a 2JX1S0I §X||= Ss'OI S3(8I3. gjXIS2J 9Bie 33|£2| SSOI 
Of 21*1 XH5H9Q. (jQEfAl. 01 g S|^§I8I3| ?|5HAH ^L|3||OI<Mg A1S3fO| SS «! §5!j2| St^S 
9J 90D EJXI SS^SS ^8 SS2I SS£S ^tSSlSD. E 500 AH 8f 4 &S0I SS «tOI SXHEIS 
3H2! 3? 2JXIM2J gaSOl OH? tfSSISiEffl. °JXI2| SS E& ?8(HI H 3rS31l SSSI3 2iSS 
tt 4 °iCr. 



<S 2 > SSOIE ^£1311 SS SjES Arg& 2JXI SS &SWI A1SS 5S 





3ES 


P*E 


Colloidal Silica (Ludox AS-40. Duoont) 


60ml(24oSi02 + 49.1mlH20) 


0.17M 


TEOS 


180 + 120 + 60ml 


0.80M 


NH40HM1.4M) 


19ml 


0.09M 


EtOH 


1800ml 


21.15M 


H20 (distilled water) 


100ml 


3.53M 



< AIAIOH 3 > ^EI3I ^£H£| 2JXr2J ?*HE| fi- o*0\ g3| 

4i£l?f ?JXrS SS Sjog A1§810l aXHEim 31£! 2JX1 SS tf§§ S6H HI5& ^£|3| 



^aiaii Mgrnw mub aioioi 201 ^usiaa. 



ma 2101. a 2321 ££ie si^aioie s?hib aissj 7t4e8ii-43er y§°g hiss g 

£191 2JX12) 3?. :|4IB2S HI 5 9 2M6H *!£I91U HI 5 9 MSOIE ^£19)011 HI6HAH m 

£(1.8 - 1.6 g/ntfpl ^01 32® 951 29) (HgCI. □ £)*). £J£IE 9II0IIH2J 201 39011 AISi 

915113 aoi Ss§ eopi o)a?°s s^e bia aoi ^£ie si^aioie s?«i« ais 

6)01 5I4§6H • ^Slf 2g££ 2JXIB SSAI91 HISe! ^2491^ °JXI§ ^£15 9)1010)2) 20)g§OII A) 
g615| ?)6HA)fe ejlimoi 225! 7SM s*)£| g§0| DS61C1. COeiAH . 8I»3S ^§25 

HIS 9 ^£191 8JIH0I g£l3££ 226DX|EI|, ££MBIIOI3(autoclave)LHO||Ai *J£|9) ir£i£IM af 
1-2 AI2! §2 ^§xi£IM 812*01. 

0186! 3xi£|£| a21* g101£5| 9I6HAH 3x-|£IM 9)x|X| SS £J£|91 ^£i£|21 51*! ^£(31- 6£i£ie 

2{2t Aigoioi aae «ioiih 2oi 4*881212. 201 gai e 621 301 aaie siioiih a 

E3°l HI91 ^E« fe'£l3l it£)£|2| i)5IHI SQOII CH6HAJ EAI5I2JQ. E 6(a)fe gXi£IB 8J8 
*J£I3I ££|£|B A1g6)01 2016* 3310111 E 6(b)fe EMieilO|S(autoclave)LHOIIAH 90S2J 4^X)£I 
B 5i£! ££191 A)g8)01 lXi£IS HI 71 ^ES EAI2 2J0IQ. 

01 22KHIA) ^ 4* 21*01. £ SISOIlAi AtBB §I5)HI2| £E B9| (Monoethanolamine: 0-0.8 wt%. 
TMAH: 100~500ppm)0||AHfe ££ie 9110101 5221 Hl>l ^Efe feEOII 35)1 Sgi g?X| 8fs§ | ( ^ 21 
D. CC1£1A-i. ±j£|g 911 01 01 S22J HI91 ^Efe &IXI2J M£|*!2 3£0|| 3511 SifS g>5)l £12. 0|£1 
& 8tefS E 6(a)2| S210)IAi 4*§Xi£|8)X| 818 ££191 ££)£I(AG, LG)0)| dloHAi SgoHSES HI S3 
*i£|91 ^£|£|(0X)9) feg «l» ^£S SOIfe *12 B ^ S!C1. 

ESI. C BBOII 2|8HAi HIAIS £S3eil0|»(autoclave)0ll 216! 4*lxi£l S21fe E 6(b)0)lAi U2 IT 
4= &!C1. 4*BS<BI8 315! ^£191 is£f£| (calcinat ion)51 4=§Xi£|S 5UIXI 81B *!£I9) 
^£1£|(uncalcination)0ll UI6HAH 10UHOII PUIS !gg ¥110101 S22J X^X ^E» M0|2 2iD. 



<^A|0|| 4 > ^£191 *£|£|g AlgSlOl 2DI& 4'£|g fHOISI H2°l 201 £JH 

#§S1S ^£191 SXH S§ ^ES Algol 01 2*H£|g 91£! EJX1 S§ ^§21 4^gxH£| 2|§S >| 

6!£I31 s£1£IM Hl^SiaCI. 0IS7II HISS ^£131 ^£1£IM AlgSIOI ^£ie 3I0I01 201 
^^6IS2. AFM(atomic force microscopy)s AISSI01 3QI@ ^£15 911010121 S3£| S&Eg S^6I 
01 E 7(HI UEILHSID. 

SRAGfe ^£1911 S§S|2g A1S5101 HI5§1 4!£|9I ££1£|0|2, SRLGfe MSOIE ^£1311 S 

gSjog moj jj^gj ^ £ |3, ^aaioia. SE& SRMixfe SRAG2I SRLGS ^JlldlS IMS ^101 HI5S1 ^ 
£191 #£1£|0I2 2|212| ^£1£| E 8(b)0U UEILflSiCI. 

9II0IOI S22| HI91 ^EOllAHte EJJ12I 35191 J\$ E SRAG91 91& feS g2H 383, 9110101 222) 
«&s1 SEOIIAHb gj»2| 39191 51§ 3f2 2^ 35| £SM SOIfe SRLG5I 51§ #g S21S 
CI. SB. 0IS2J £&g2| S^b 91I0I0H HPJ2I Hl>1 ^E21 9JI0IO) H22| @&sf SEOIIAH £¥ 
SRAG21 SRLG S21°| A10IOII ?|x|§m 30) ?2 2!C1. 

E 7°) AFM 1210)1 A)g9 SRAG. SRLG SI SRMix£| 52g DS2) H 321 ^O. 



<S 3 > SRAG, SRLG 91 SRMix2| 53 



9^ 


SRAG 


SRLG 


SRMix 


XII 51 ^E 


(0.3677/4i>/min) 


(0.3195tfn/min) 


f0.3567^i/min) 


rms x&m SE 


35.9 


19,1 


33.1 




29.3 


14.6 


24.6 



<UI30)| > S§ aj» At g 81 XI Sfe SIMS 

SS 8 -S1 A) g of XI 8fg ^^§f TE0S2I 5|^goH • ^SH 2gB S6H ^£191 SXIg HIS^IHI°) t'li 
21 S«S DS°1 S 42) &EO). 0|§5)| HISS ^£191 ?JX)°I S8F3f 39lfe E 121 11C1. 

01 §2fO)|A) gf ^ H50I. HISS ^£19) g)X)°| 35|fe EfSOfl SOjgl TE0S2) gfOII biai&s ST 4- 2i 
2J3. TE0S2) gf 01 g5l5l0) gj X12) 35|51 §51 2JXIM2) 351 §551 ?)§g & ^ 2!d. 3£l 
3, 8!jg Algg) XI 8^ ^^SS A)g6IO) HIS§! °JX1°| 391b 30-40nm 21 70 - 90nm§£2) 3 
5IMSM 71X101 ^Sol ^^§1 9S gJXIS 51SM 8f ^ 2JD. 61X12 0|£)e1 TE0S22) 51^§ 
5H ^§1! 2§e S6H HISS *J£|91 °JX1 Sth8!|2| 2? 3 ^5)1 §S0| OH? ySD), 2g°l 

2 TE0S2) 91^01 Li? ^OIA) ^Hl ^g5)0)l E gHI5l SCI. (II£1Ai 3D ^gl ?J2 HISSI5I 
S ^^51 ?l6HAife 9IS2I 4fgS1S g§5H ^£I9)U g^OlE ^£I91S ^§§!)EM 6)0) °JX)M g& 
A|9|fe 3301 3HIS21 CH|f ^0)1 S£ls! S§1 i^feCI. 



<S 4 > S§a»S Algol XI iIS2£ HISg} ^£19) gjX1°) 2gS2j 





ST 1 


ST 2 


TfiP<5 


cc. . oym i 


66.99 ml 


n^u 


77 / m 1 


77 /Im 1 

77.4ml 


tmanoi 


QAQ m I 

juymi 


JUym 1 


NH40H 


3ml 


^lil l 


pH 


11.7 


11.7 



E'g'.Sf if -3* 

S£tH(Stober) SBOII 2I8HAH HISS 21X1821 3? ^JIISMOI Li? W°0f(4wt% 01 

SI), TE0S2I 31301 OH? ^l^hej 3§1 X|y e!2, S£tH(Stober)2J gg°S HISS ^£|3f 

EJXHSI S? OH? agiSfl] OH? £Db §§s xiya. 

E SSOII SlShe d|J2£! flgSHI g£| &SSSOI S!b ^£l3Kgg6H 4IEI3K 1S0|= 

gg SjSS AlgSIOI TEOSS gjlf 3f4*§6H- Stgif AI3 SSAISSSMI 

^Sm(Stober) SS2| BS2J ?3)lgSs feii 4= 2U(5~10wt%) . 31301 HSgh fl£|3H »J 

gJXh XHSOII AfgElb H^tSJ TE0S2J SM SSI 4= 9i0\ . SSHHStober) S3°l § 
§2J OH? ^m5\J> OH? !g£ 9§ *!£|3f SXIS 3fl|*!°^ HI 51? 4- °!Q. 

se&. oiujii hiss mz\3\ ^^goiafe sohm a& #ws:a S!&££i3e Ajgsfoi sag 
ohah xi^et ? eseeiioisM Mgt>io\ ^gx-\z\m 4=180101 ^£i^ siioim hs°i fli»^s=» 

i?&AI3II2 3I0IIH 3S°J S&EM §?&AII^ 4 Slfe ££131 £EH£IM HI 5 if 4= 2JD. 



^57; S9I 

1. 4!£l3t 2J»S S§S|2£ 6K)j S3I g^PIOflAI EHEejOHilg^^ioiM 

(tetraethylorthosilicate)g 3f4*S6H S! ^Sif ^§1 A|3lb °JXtS§ B3I2} SS£ £I£I31 
EthOHg &°JS#I0H SI6H gOH^OIIAH ^g»i|yo£ xl&ef ? 4^x|£l5fb 93fl£ OI¥01 

5! SHOIffl M£l£>'g *!£l3f ^£1£|£| HIS SB. 

S^U 2. HI 1S0)I SIOJAH. *|£l3f glXIfe IboH ^£131 ££fe gSOIEE ±J£|3lgJ8 ^§£g §H = 
SIIOIIH M£|£,'g ^£|3| ^£i£|2| HIS SB. 

3. HI 19011 SIOU-I. SEmWb M2f gfSLIOI ^g°»£| g§}OHog oj^°| fi2 S8H ? 
XlofTIU fegjg ^S2S 5ffe ?||0IIH S£|£Jg ^£|3f ^£H£|2J HIS . 

S^S 4. HI 1S0II SiCHAi, 4^a»£lfe 2£Meil0l«(autoclave)0IIAH 1-2 AI2f =21 ^ 
§2£ mb ¥H0lffl M£|&'§ ^£|9f ^£|£|£J HIS SB. 

5. hi isoii 9io\M. %Bm§ mmszm. oum^zg, ssei see ¥&i§ ms&s ^ 

S2S ofe flloiIH S£I^!S ^£l9f 6£)£|2| HIS SB. 

6. HI mod SiOiAH . g|»«S Bfllfe S^2f JDIPJE ^| 0 |9i w SL|9j|0l<5 xH£|* 
^xlfe SXIM 3xH£| ifS ?S££ Sib 9H0IJH M£l^g ^£|9f ^£H£|£| HI 
S SB. 



Z&2a 



£&2b 



£&2c 



£&2d 



SE23a 



£2 3c 



£&3d 



£&4a 



£&4b 



£2 4c 



SES5a 



125b 



£&6a 



- 14)09 P* 
t»-200mvmn 
Ttna-MMn 



rmiiM>2i<oop a 

now ™*» • TOO m-fwm 



£&7b 



Eg 7c 



